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Studies on Utilization and Processing of the Muscle of
Unexploited Elasmobranches—I

Heat-induced Gelation of Comminuted Muscle of Elasmobranches

Jun-ichi NisuiMoTo* and Hidemasa Mikr*

Abstract

This study was conducted with a view to obtain information on the possible utilization of

_ the trash fish: such as small elasmobranches (shark) from Amami Ohshima fishing ground.
The results are summarized as follows:

L,

WYy, PEEREINSMA (trash fish) ORI R DB L BBEINR TN A,

The texture of the heated gel of comminuted elasmobranch muscles (trash fish) was shown _
to have low value. The muscles were not found to be good materials for Kamaboko of
high quality. ’ ’ )

In all the species tested, the total amount of urea was 1500 to 2000 mg per 100 g muscle
while the percentage of urea removed from the muscle by water rinsing was about 959,
in minced muscle and about 759, in sliced muscle.

It was found out that the actomyosin-ATPase activity increased when the urea content
of ground muscle was adjusted to 200 to 300 mM (physiological urea concentration in
elasmobranches) but no parallel relationship could be obtained between the jelly strength
of heated-induced gel and total actomyosin-ATPase activity.

Sensory evaluation revealed that frozen elasmobranch muscle could be used as material
for fried foods such as Satsuma-age and fish stick.
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SHE vV v ¥ r (Squalus brevirostris), & ¥¥ 2 (Mustelus manazo), + X h ¥ #
(Cephaloscyllium umbratile) (28~30°N, 129~130°E, 19794E 11 B¥ ) BR U T A ¥ £
(Isurus glaucus), 3 ¥ % Y ¥ 2 (Prionace glaucus), ¥ o % 7 ¥ * (Sphyrna zygaena) (»
TUE, BEAA1979 44 A OB (—25°CRE) Lo KIKBHOBERRA (=
¥ 4 v & (Taractes steindachneri), 7 ¥ (Trachrus japonicus), 4 2% (Scomber japonicus)
%) V.
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BOBNEES A BREETEHA B ThT2RiCHDIESHEEC LK.

BREOEER vLv7—¥EE) BLllELE. T4bb, HlKy v 7 —¥ (Jack bean
meal, Y HLFEES (B)) DO.5HBHBEEHEOKMMBICEASE () v BRZEK pH 6.8,
37°C, 304+M) HH L7 ve=TRIVY 2422y FEAVKRBILBIETRDRRICH
Bl

PO IOV DOBUEEIVZED ATPase SFEMORE HH), NBSY oFkic¥ L
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HE, 2y 7ERB3Ea vy MEY REDEE L.
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WLARVBBRBEBICED texture BREB -7, I/, EBERTHIATHE~ V¥4 Y
ARERELEDPZIZCIE ]S ¥ 200gcm T, ZHhEFZRAL JSOY =) v/ ¥
SDLDD FtEREHB L, v= Vv ) ¥ 2 RBTHELH L F1IYFDBDIE AT
Hote., iz, JISHW1200gcm THETAF A BLUT VLSOOI EIZC D Ft FffiizZ
hZh AABIUTA (BWUB) Tho7. #8 L7 trash fish & LTOH 2 Fid—kicy
NMEERENTEL, BEAYB 2R C vaThh, v rBEMN, EBAGRIONKT
texture (“B”) P DEMRB LN, ZOTEREBY BITCREFHLTVWETEEM
LBERTH -7, WREITHAT IS kENS ohiss Ft #ffisdhb 53 JS & Ft #Fl0
ichF U RAHERBAO RS Do, CHIIERY 2 HOBERH® LB E
DESI b oIL.
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A RMBATD Table 2 D& 5 ITRERDOHEHH1D & FEE 1500~2000 mg/100 g KB O FEHH T
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Table 1. Properties of heat-induced gelation of comminuted muscle from various species

of shark.
Jelly strength (g-cm) Folding test*
Species
Unrinsed  Rinsed Unrinsed  Rinsed
Isurus glaucus (Aozame) 1164 1251 AA AA
Sphyrna zygaena (Shumokuzame) 586 707 B B
Prionace glaucus (Yoshikirizame) 333 379 B B
Mustelus manazo (Hoshizame) — 574 — C
Cephaloscyllium umbratile (Nanukazame) — 532 — C
Squalus brevirostris (Tsumaritsunozame) —_ 600 — B
Taractes steindachneri (Pomfret) —_ 628 — A
Trachurus japonicus (Horse mackerel) — 1205 — A
” — 1322 — B
Scomber japonicus (Mackerel) — 448 — C
*AA: No crack when folded into quadrants.
A: No crack when folded into semicircles.
B: Cracks when folded into semicircles.
C: Breaks into two pieces when folded into semicircles.
Table 2. Urea concentration in the muscle of various species of shark.
Species (mg/1 Ogl;znusclc) Remarks
Isurus glaucus (Aozame) 1301.0 Stored for 6 months at —20°C
” 1738.0 ” 1 month at —25°C
Sphyrna zygaena (Shumokuzame) 1653.7 ” 6 months at —20°C
Prionace glaucus (Yoshikirizame) 1448.8 ” ” ”
” 1778.0 ” 1 month at —25°C
Mustelus manazo (Hoshizame) 1742.7 ” ” at —30°C
Cephaloscyllium umbratile (Nanukazame) 1978.8 ” ” ”
Squalus brevirostris (Tsumaritsunozame) 1966.1 ” ” ”
” 1722.0 ” 6 months at —25°C
BRI VIR ICHDP - 7.

i) REODKBER —BRICAALTIZCRBIC BT texture LDz DIFLE MR IO T
Wh. LRV AATR, HiEE v~ 278 (UT Sp &BY) Rl dbitRTre=7
DHROIDPRTNELITHS. KFELUBICEZREOKRENIE Fig.1 0k S5 TH3H:,
COBEOWEERIARD 6 EROMKEMZ, 1584M~732F v 724 —5 THREERS5 S
MBELELBEETT, SSC2ERELLSDTHS. RERBAKOEBICKYRLY,
M THIHE, F v 7 THISHBTH o712, TOXSKABRBICK - TREKKRET S C
LRRET, FRROBE, BIICH 50mg/100 g WRE L=, CORBEGRD 2~15
mg/100 g B & D BEE L,
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Urea (mg/100g muscle)
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Fig. 1. Removal of urea in the muscle of Isurus glaucus (Aozame) by water rinsing.

MY X AM 0 ATPase SEMICRIFTREORE RNRT Y HO S VBRIENZ DHIR
Wide 2 o ) HOBRFBEEBEICHBTEE0DIEN, Y ARATRINS Z Ve 7 BHM
2N BEBRTHIRALEFETIOTERKRETRAROEEIAKD bh3 &
TATHD. AMERMOLD ICHT 3 HBRIRES BHE3BHHI A v EE AM O
ATPase EHITHTAERIZDIL, KE Aral 5% BR V¥ 2R T4 ¥ »—ATPase
EHICRIZTREME (05 10M) OBEEHA~N, ZOEHEI4IXVEET< s/ v
FALTHoIEDNTNSB. i, YANCEY 5 34 2 HD Lactate dehydrogenase Y3
HELT, ¥ 2 ﬁuﬂmﬁﬁ%ﬁwﬂiﬁﬁﬁﬁa & L&ﬁ&%%iﬁ?% i, v A BHEOR
HBENREHNBETHSH 400mM BAHETHS EHEL TS,

WA THF A EREBET2HHE Sp, BERL L) ZREULY A WAL, SURRRBER
FINTHWADT, COMADRABELZEEROZNIGE X AM-ATPase 7EPEM
E L& DL texture DR D WEAMB SN bOLEL N5, Fig 2 3y 2 FHALS
MLz AM ZREEK (03~0.5mg prot./m)) &L, REGRORIRIGRTZDLEN
ZHEFL, ThdroBMERERDI-EDTHS. REHSBMA AM-ATPase FHICKITT
e8I, EEE (03~5mM) 04, AhOABETHEEMSEMT 2ICH > THERARR
FBEW -7 5mM T RPRELLERADOLDON = « ZO¥ AHRTAHA LN, FREIL
DERERFNTREOREL 70~80% &L, ¥AFETR a v+ ) ¥FAEZRVLTIO~20%T
Hote. =K, BEE (100~600mM) OHE, BEDOEZRHSBMNOAETSH 250 5
300mM DR EBETERRED - BE&ohlc. ChoDRKZBERZY A HARAPORE
EEFEAE—HEL, TOLI BAEBRNBEN ATPase EHRELICHYISEREZLTHS
EEZoNhT.

REREARYANTOELOORDBMUAD texture R 7V v &5 K/HETHHETE, £
DR B Ca?*-ATPase £FEMELZhHSHB LD ZIZC D& VIRE & OBICERIVEE
BHEEDLNTNEY. COBBEHBY A HTHVHFICGEALD 315, ATPase FHED
REZDODPSFAVBEDOHNROMENBOAZELELONS, ECTY AATHHD
AM-ATPase HHEZREIRBCHDTVHPORKBELEFROBEICHEL, Chdh
SR U7 BFO texture % Table 3 ITR U7z, T4V A ATRRRBERABICIVE
HERIZIREL, JSRALLEE FtEMRbbORIP-. v=) Y FANTORERE
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: Isurus glaucus (Aozame)
: Squalus. brevirostris (Tsumaritsunozame)
: Prionace glaucus (Yoshikirizame)
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: Scomber japonicus (Mackerel)
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Fig. 2. ‘Influenice of urea on actomyosin-ATPase activity in the muscle of various species of fish.

Table 3. Jelly strength, ATPase relative activity and folding property of the gel prepared
from comminuted shark muscle added with different amounts of urea.

Added urea ATPase relative Jelly

Species activity strength F?elgtif g
(mM) (%) (g'cm)
Isurus 0 100.0 1200 AA
glaucus 250 102.2 1540 AA
(Aozame) 300 104.7 1800 AA
Squalus 0 100.0 490 B
brevirostris 250 119.5 550 B
(Tsumaritsunozame) 300 97.4 530 B

*: AA and B indicate the same as in Table 1.

HBRENLT S EEBITIS b LU Ft Fiidbb 53, Ft 3REEA55B0 RRBE
ﬁ%%%’&b‘ﬁﬁ'é%nmot Lizht-T, 4+ 2T AM-ATPase HFHEOBEDSHTE
DOF Y HDOMESF LD texture DHRBEBY LEBRWEELHZ. WFhicLTd, RER
BAREULHEY 2 HOF VEREBRET LIV EBASHTH -72DT, ¥ LVIBRED
BOTAF A RBLUCENEEL BRI Y+ ) ¥ 2 RTHFNBESX D RERMBZHRH L
7. #RRBFig.30&L5 T, 74V A RATIE 2% . (¥ 400 mM #HY) Ok, JS BHi
DEALZH, Ft 331, 3SBBEBMERALT, oS, BMBOHMIE-T JS 3
BFHEMTH-7z. UL, Ft #i3fAhs AATh-7. a v+ Y ¥ AWTIR, 1BRE
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Jelly strength (g*cm) (Folding test)
0 1 2 3 x10°
T L} L
Unrinsed  ————————————my ©
Rinsed ] (AA)
urea added at the start of grinding
Urea 1% ] (AA)
5 n 2 — (AA)
R ) (4a)
5 setting (30°C, 60 min.)
Urea 1 - (AA)
"2 — (AA)
w 3 ! (AA)
Unrinsed F—=3 (c)
Rinsed ——— ©)
g urea added at the start of grinding
S| Urea 1% S——————————t (B)
o 2 — (®)
ol
ol w3 —_—] (8)
s
;_C Setting (30°C, 60 min.)
Urea 1 ——— (8)
w 2 ———————— (8)
w 3 | m—] (8)
1 1 d

Fig. 3. Effect of urea concentration on the quality of heat induced gelation of comminuted
shark muscle.

Shark Muscle
(Unrinsed/rinsed with water)
Chopped with knife

Grind
Ground Meat

Add the following
ingredients per 100 g
meat in the following
order:
2.59%, salt
0.59%, sodiumn glutamate
8.09, sugar
0.29% polyphosphate
209, starch

— water
Mixed Ground Meat
Properties:
Unrinsed Rinsed 3UKes0
pH 6.11 6.14 6.75
moisture 69°; 77% 80%

Mold
| Deep Fry in Rapeseed Oil
Satsuma-age -

Fig. 4. Procedure of “Satsuma-age making”.
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Table 4. Sensory qualities and the jelly strength of fried product (Satsuma-age).

Treatment
Property
Unrinsed Rinsed Control (Sukeso surimi)

Taste Good Good Good
Texture Soft Slightly soft Hard
Colour Yellowish White White
Jelly strength — 696499 1052+ 14

(grcm)

Shark Muscle
(ca. 2-3 x 2-3 cm block)

rinse with
0.39% NaHCOjg, 5 times
the volume of meat blocks

wash with water, press
and drain

grind
Ground Meat

place in a stone grinder
mix with the following
ingredients per Kg meat

20 g salt

15 g Na-glutamate
0.3 g polyphosphate

2 g ascorbic acid

70 g sugar

30 g starch

10 g pepper
120 g onion

50 g leek

Seasoned Meat

place in molding pan,
30x16x 1.5 cm
freeze at —25°C for

L 4 to 6 hrs

Frozen Seasoned Meat

cut to ca. 8x3x 1.5cm
dip in batter
bread

Fish stick, ca. 20g/piece
‘l deep fry
Fish Stick
Fig. 5. Procedure of fish stick making.
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- Table 5. Sensory evaluation of fried fish sticks with shark meat."

Fish meat ratio

Sensory quality*

Sample
No. mI;Igl:: (;el Squid Shark Taste Texture Cc?lour Odour
1 1 1 1 27 36 38 38
2 0 1 2 29 38 38 38
3 1 0 1 17 36 38 36
4 0 0 1 20 38 37 37

*: Number of panelists out of 38 who judged the samples as good.
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ZETIHZCLRBBVEITH-. B, HGRATICREROBD TR VAREE LTY
NEROCRBRBRMOERER I, COBA LM texture (ETFRASNITH 7.

RAREHMELTOFAY SHEAORREMEL T ShOBERRERINTED,
BRRERBEIREREBERATHILLTOEY, BH7 4 vV a7 vy 23, BEDS
ETRERC7 54 AOFMERE LTHAIRTOEH, ¥ 2 BEZ0L 5 LHEICERT
BRHIDERFBLE 74 vV aRF v 7 ELTOMIERSI.

) IO JPI ORI Fig 4 KR UK, BEOFRRELRE Table 4 D& 5 T,
B A WREOFPUOFMEIDE, UhHLE L Tdy 2 Bbtis I LRIE
32 - P, @#@@ﬁ&%kU%@TWﬂE#nE&%%BMt

i) 749 vasy 273 Fig.5 KRTRETHNE Lk, HRHEHBERRAEL, TOERFE
ffi%x Table 5 iITR L. ¥ 2 RADBZDLDTHY A RIBHL, REZKESENOBTVEET
Hole. ChEHBBY, ¥ 2HRRB7 4 v v axF v 7 BRCHERATETS S LHHKI O,

= #

¥y trash fish L¥3NTOBIEEBHROY * FHRICONWT, AREMELTORE
OWEEHER~:. T48bb, v A REREMETIRIBURO S VREICHTBREOHLSE
RN, SO ChERMELT, E2EHRTFBIUERF v 72HMEL, WRIKOVWTERE
BE L. ,
1. trashfish & UCO/NEH 2 FHFRDL S DR D BRI, texture MBIF LB NZ D 7z,
2. #i%¢®ﬁ%§dl&&d®h@ﬂ%g%f WnBicky, mmww%Aﬁ%%
F v FRTHTSBHREINI.
3. RIS EEOIEEAE (250~300 mM) DL
Tods, texture HF L BEITH TR 7. - :
4. HEY AR, 774m*ﬁiﬁ(3oi%ﬁ 74y ¥aRrFys) LUTHEBEH
L3t BERORATCHATEZ b LMl I,

, AM-ATPase {EHD v — 7 255 -



PEIC - A : RFIE Y 2 ORI — I 9

ROICERRICHEEL LA EZBRD - L FAFHRRELHEERT S U TR BEITEHEE
FTEoEBENTFRE - BHR—MEE, AREZREIOPT U EARRERK—
HB - ARMROAM, HRAMBEIREBER - ARMAOKMITHEH T 5. FPFEO—
i3, MAEEBRRRKEFEMTBAIREICL 7T 2R, HELZETS.

D

2)

3)

4

5)
6)
7

8)
9)
10)
11)
12)
13)

14)
15)
16)
17)
18)
19)

X Ak

NI R —T DR « PR - 5 (U 4. FIEmmE - BRI BH), VN, EEdEL
P, ®3, 1980, pp.25~26

J.J. Conner: The 5th International Ocean Development Conference Preprint, Session C-2,
1-4 (1978)

fBER « HEK— « SHBE « AB K- LKELEE - GHEMEE © ERBMELERICE T 3
M T MR O PR FI R I B A IF%E, WRFISEEFREABMES, 24-34 (1979)
BREKERRE (BH ) MAMMEEEEREMARSYRFERESE, MAWRPMHE
& (1979)

THHE—« BE % : HKkEk, 45,989-993 (1979)

Kk B KfE—: Bk, 17,99-102 (1951)

HHR—  KEAWLE AREERE (FBEET - NIl B BE K- mMRRisE, B2
LA, HE, 1974, pp.189-194

NBZEE « F-id— - FEES © Bk, 39, 207-214 (1972)

J. Nisutmoro and H. Mik1: Mem. Fac. Fish. Kagoshima Univ., 28, 65-72 (1979)

HIEE - SRR - BEAHsERE: (D, Y, JEEE, ®i, 1958, pp.3-4

Kig#E KR« BRKELE, 6,119-125 (1958)

KE&sEE  FOR%E, No.4l, 5-13 (1978)

FK E:AARORF—HREEA (RO - SBEERE - KE5BWHE), VK EE4E4EH,
W, 1974, pp.42-47

BIN=ZF=« 8K 2 : Ak, 41,787-790 (1975)

K. Arai, Absar U. Hasnain and Y. Takano:  Bull. Jap. Soc. Sci. Fish., 42, 687-695 (1976)
FHIES - MEA & : Bk, 19, 589-595 (1953)

Paul H. Yancey and George N. Omero: J. Comp. Physiol., 125, 135-141 (1978)

g B B {E o /IMA—E o B — : B/kEE, 45,1027-1032 (1979)
HAW=ZF=B—Z0FE - FIAH - BF (I f - FERE - BRIl 2K, EELEEM,
W, 1980, pp. 93-102



